Objective: To compare perinatal health indicators in a referral hospital in Belo Horizonte, Brazil.
Introduction
The increasing share of neonatal mortality within child mortality in Brazil as of 1990's, with about 60% of child deaths being caused by perinatal events, reinforces the need to study the health profile and quality of perinatal health care provided to this population group. 1 Prevalent factors associated with death are low birth weight, immaturity, intrapartum asphyxia and neonatal infections, mainly resulting from conditions potentially controlled by means of effective prenatal, intrapartum, delivery and neonatal care. 2 Mother characteristics, such as age, education, reproductive history, health conditions before and during gestation, have cumulative effects and influence on delivery and birth conditions as well as on the adaptation of the newborn to extra-uterine life. Among proximal risk factors for neonatal mortality, gestational age has been considered a more relevant predictive factor than birth weight, taken in isolation. 3 Unfavorable socioeconomic conditions, malnutrition, hypertensive syndromes and chronic infections of the mother are important factors in searching for causes of prematurity and restricted fetal growth. 4 Assessments of health care assistance during delivery and birth and its influence on neonatal mortality reveal that, along with the risk profile of the population, the hospital performance is an important risk factor for different mortality rates found among hospitals, in countries where most deliveries take place in health care institutions, such as Brazil. 2 Identification and care provided during high-risk pregnancies, use of corticoids for imminent premature deliveries, obstetric care during labor, pediatric assistance at birth and during neonatal period, use of surfactant therapy for hyaline membrane disease among others reduce adverse effects of low birth weight, prematurity and neonatal asphyxia. 5 Monitoring population profile and perinatal care within a hospital or a network, based on reliable information adequately collected and stored that comprises essential indicators for basic perinatal assistance is a fundamental strategy for effective interventions aimed at potentially improved clinical procedures. [6] [7] [8] [9] In Latin America, a public 
Methods

Detailing the study
It is a retrospective cohort study of single birth live newborns that were followed from birth to discharge or 
Selected variables
The following variables on demographics, health care, evolution of mother and newborn recorded at SIP/CLAP were considered: age of mother, education of mother, number of prenatal appointments, pregnancy termination, gestational age, birth weight, birth rate/gestational age ratio, maternal diseases (hypertension, hemorrhage, infections, diabetes and heart disease), neonatal diseases (congenital malformations, hyaline membrane disease, infection, hyperbilirubinemia and other respiratory distress syndromes), 1-minute and 5-minute Apgar scores, days of hospitalization (based on birth and discharge/death dates) and newborn nutrition at discharge (breastfeeding, formula, breastfeeding and formula).
Deaths were classified according to the newborn's age: first day, less than 7 days (early neonatal) and death in hospital (before the first discharge, independent of the newborn's age). All newborns were followed for record of potential death at SIP/CLAP. Newborns assisted in HC/UFMG are discharged to go home, not being referred to other hospitals, unless they would undergo a heart surgery, thus returning for recovery in the hospital. In order to determine the gestational age, the first criterion was gestational age as assessed by the obstetrician based on either an early ultrasonography (before the 20th week of gestation) or the date of the last menstrual period. If both were absent, gestational age was assessed by the pediatrician with the New Ballard Score. 13 Newborns were considered small for gestational age (SGA) when their birth weight was below the 10th percentile, according to the intrauterine growth curve of Kramer et al. 14 In order to exclude multiple deliveries, in case of no record of original variables, medical records were checked for twin pregnancy and birth order (11% of HCP/SIP).
Medical records were checked for discharge date in all cases of newborns that progressed to death, and in 2.6% of those cases date of death was corrected.
Data analysis and ethical aspects
Obstetric and neonatal variables of both periods were compared using chi-square test for categorical variables and Student t test for comparing the means, with a 5% significance level. For neonatal results, data were stratified according to gestational age. For mortality analysis, newborns with congenital malformations were not included because determinants for these cases are usually different from other deaths. 15 Estimates of relative mortality risks stratified according to gestational age were considered as an association between death and the period considered, with a 95% confidence interval. The first period was taken as the reference. were identified in 4.3% of cases in the first period and 6.1% in the second period, which lead to a large number of deaths, with a mortality rate much higher (28 and 26% for the first and second periods, respectively) than that among newborns with no congenital malformations.
The distribution of newborns according to sex in both periods was similar, with 48.9 and 49.5% female newborns in each period, respectively; there was almost no lack of data. Table 1 shows maternal, health care and neonatal characteristics selected for all live births in both periods.
Mothers were approximately 26 years old on average in both periods. There was a decrease in the rate of mothers below 20 years old, but that of mothers ≥ 35 years old increased: they were 10.6% in the first period and 12.5% in the second. In terms of education, a higher number of mothers with 4 to 7 years of education was observed.
However, the level of education could not be assessed There were no relevant changes in distribution of birth weight and gestational age between the periods. The rate of low birth weight newborns (birth weight > 2,500 g) was 17.6% in the first period and 16.6% in the second.
Prematurity rate (gestational age < 37 weeks) decreased from 17.0% in the first period to 16.7% in the second, but average gestational age was approximately 38 weeks for both periods. There was a reduced rate of post-term newborns (gestational age ≥ 42 weeks), decreasing from 1.5% in the first period to 0.7% in the second. Despite the rate of SGA newborns has decreased from 28.7 to 25.7% in the second period, the rate of SGA was high (57%) among newborns between 1,500 and 2,500 g (data not shown). Neonatal results are shown according to gestational age in Table 2 . The rate of neonatal diseases was high in both periods for pre-term newborns, but it was also high for full- low birth rate and a 12.8% prematurity rate were lower than those found in the present study. An increase in prematurity and caesarean delivery rates, found in population-based studies in Brazil, even for low perinatal risk populations, 18 was not observed in the same degree in our hospital-based study.
Lower rates of neonatal depressed scores comparing Births and deaths in a referal hospital -Rego MA et al. Four newborns whose information on first discharge was missing (one with gestational age of < 32; one with gestational age between 34 and 36 and two with gestational age > 37 weeks) and 38 newborns whose information on gestational age was missing (n = 15 in the first period and n = 23 in the second) were not included.
Total births
The 1995-1998 period was established as reference for RR (95%CI).
The high prevalence of maternal diseases may reflect a low quality prenatal care, even considering the specificities of the population served by the institution. A high prevalence of diseases among premature newborns was also observed, with high rates among late pre-term newborns, a population with increased perinatal risk if compared to full-term newborns. 15, 21 Hyaline membrane disease had an important increase in the second period, possibly due to changes in diagnostic procedures, better use of perinatal technologies, such as surfactant therapy during the first hours of life, better qualified neonatal and obstetric assistance at delivery and higher survival rates for these infants. High rates were also observed in other Brazilian centers, as reported in a recent study of the Brazilian Network on Neonatal Research. 19 The high rates of newborns with congenital malformations, increased in the second period, are higher than those reported in other studies, 22 25 Results presented in this and in other reports point to the need to monitor all the perinatal population in Brazil, where perinatal morbidity and mortality rates are still high, even for gestations of potentially low perinatal risk, including the most developed regions of the country. 26, 27 Therefore, the importance of standardized information records of basic variables for all the newborn population during health care services, and not only for newborns < 1,500 g or with gestational age < 34 weeks, is stressed.
The use of a publicly accessible, electronic data source such as SIP/CLAP represented an important advance in this study, because it offered qualified information and validated data, 28 which supported our assessment of perinatal health care provided by the institution in the two periods studied.
Information was collected in the place where service was provided, and it represented a fundamental strategy for assessment of potentially better clinical practices under implementation.
